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simple, basic polypeptides which form water-soluble  salts  with
mineral acids. Five distinct antibiotic agents, designated polymyxin
A, B, C, D, and E3 have been isolated. The polymyxins are particu-
larly active against Gram-negative bacteria and almost totally in-
active against Gram-positive species.   One Gram-negative genus,
Proteus, is peculiarly resistant to the action of these antibiotics but
most of the other genera, including Aerobacter, Brucella, Eberthella,
Escherichia,   Hemophilus,   Klebsiella,   Pasteurella,   Pseudomonas,
Salmonella, Shigella, and Vibrio, are sensitive.  Among the above
genera an occasional resistant species is observed but the develop-
ment of resistance by sensitive strains has not been observed.
According to Newton, the polymyxins produce their effect on
bacteria by a disorganization of the cell membrane which controls
the osmotic equilibrium of the cell.  The antibiotic combines with
ionized phosphate groups of phospholipid components.  Those bac-
teria, the Gram-positive species and some of the Gram-negative,
which are not affected by polymyxin, possess cell walls which do
not permit the penetration of the antibiotic to the underlying mem-
brane controlling osmosis.
The use of polymyxin has been limited because of toxicity. It
has been found that polymyxin B is less nephrotoxic than the others;
consequently, it is produced commercially. This antibiotic has
especial value in being active against several species of bacteria,
particularly Pseudomonas aeruginosa, which are resistant to many
other antibiotics. Various preparations of the drug are available,
the topical and oral types being the most desirable, inasmuch as no
toxic effects have been noted following those methods of adminis-
tration.
Bacteriolytic and bacteriacidal properties have been observed
in filtrates of Bacillus mesentericus. Another one of the spore-
forming aerobic species, Bacillus mycoides, produces a thermo-
stable substance which inhibits the growth of many different
species of bacteria, including Myco. tuberculosis.
Among the nonspore-producing bacteria, Pseudomonas fluores-
cens has been shown to produce a thermostable filtrable agent
which is antagonistic to Bacillus anthracis and Corynebacterium
diphtheriae. In the red pigment produced by Serratia rnarcescens an
alcohol-soluble substance has been shown to inhibit the growth of
various Gram-positive bacteria. Other species of bacteria have been
shown to be antagonistic to different pathogenic species grown in
contact with them.
Up to the present time the antibiotic agent produced by bacteria
gaining most prominence as a chemotherapeutic substance has been
tyrothricin. Tyrothricin is a polypeptide, insoluble in water but